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F i s h e r y  S c i e n c e  a n d  f i s h e r y  
t e c h n o l o g y  c o n t r i b u t e d  i m m e n s e l y  in 
a u g m e n t i n g  f i sh  p r o d u c t i o n  g lobal ly .  
F i s h e r i e s  m a n a g e m e n t  so  far  h a s  
m a in ly  foc us ed to d e v e l o p  s u s t a in a b le  
f i sh  r e s o u r c e s  i n v o l v i n g  i n d i v i d u a l  
sp e c i e s  lo c a t e d  w i t h i n  a h o m o g e n o u s  
a n d  r e g i o n - w id e  area .  H o w e v e r ,  the se  
do  no t  cons ider  the  mul t i -d im en si ona l i ty  
of the  ocean s y s t e m  a n d  th e re fo re  fail 
to ac co u n t  for fac tors  s u c h  as res ource  
dep le t ion ,  spa t io - te m p o ra l  var i a t ions  in 
s t o c k  r e c r u i t m e n t ,  etc.  G e o g r a p h i c a l  
I n f o r m a t i o n  S y s t e m s  (GIS) c o m b i n e d  
w i t h  o th e r  ana ly t ic a l  tools  a n d  m o d e ls  
p e rm i t s  im p r o v e d  spa t i a l  m a n a g e m e n t .  
It a l lows in p u t  of d ig i ta l  geo referenced 
da t a  to p ro d u ce  m a ps;  textual ,  graphica l  
a n d  t a b u la r  o u t p u t s  w h i c h  in t u r n  are 
i m p o r t a n t  m a n a g e m e n t  a i d  is fo r  
p l a n n e r s ,  m a n a g e r s  a n d  r e s e a r c h e r s  
b o th  in the  ca p tu re  f i sher ies  as well  as 
in  m a r i c u l t u r e .  Al l  f i s h e r i e s  
m a n a g e m e n t  mod e ls  u se d  in p o p ula t io n  
d y n a m i c s  o m i t  t h e  u s e  of  s p a t i a l  
d i m e n s i o n s  a n d  h en c e  d o  n o t  g ive the 
t r u e  p i c tu r e  of the  e x i s t i n g  s tock.  The  
s l o w  e m e r g e n c e  in  th e  u s e  of GIS in 
m a r i n e  f i sh er ie s  is m a i n l y  d u e  to the  
u n iq u e  an d  inhe ren t  charac ter ist ics  such 
as mobi l i ty  an d three  d im e n si o n a l i ty  of 
th e  o c e a n  e n v i r o n m e n t  a n d  f i sh e r i e s  
re so u rc es .  H o w e v e r ,  th e  u s e  a n d  n e e d  
for GIS appl ica t ions  to m a r in e  fi sheries 
to co me o u t  w i t h  su i tabl e  m a n a g e m e n t  
o p t i o n s  i n t e g r a t i n g  t h e  r e s o u r c e s /  
e n v i r o n m e n t  a n d  f l e e t s / r e g u l a t i o n  
re l a t ionships  is n o w  well  recognised  and 
a c c e p t e d  a l l  o v e r  t h e  w o r l d .  In  
m a r i c u l t u r e  d e v e l o p m e n t  in  o p e n  
w a te rs ,  m a r i n e  s p a t ia l  p l a n n i n g  is the 
m a j o r  p r e r e q u i s i t e  in  a l l o c a t i o n  of 
m a r in e  zo n e  for cag e  in s ta l la t io n  a n d  
p r o j e c t i o n  of E n v i r o n m e n t  I m p a c t
a s s e s s m e n t  ( E I A ) , m o n i t o r i n g  a n d  
m a n a g e m e n t  of  m a r i c u l t u r e  farms.
W hat is GIS and GIS mapping
GIS  s t a n d s  f o r  G e o g r a p h i c  
I n f o r m a t i o n  S y st em s.  Technica l ly ,  GIS 
is a b r a n c h  of c o m p u t e r  s c i e n c e  t h a t  
d e a l s  w i t h  a s s e m b l i n g  d a t a  a b o u t  a 
physi ca l  location . GIS a l low s us  to view,  
u n d e r s t a n d ,  q u e s t i o n ,  i n t e r p r e t ,  a n d  
v isual i se  da ta  in m a n y  w a y s  th a t  reveal  
r e l a t i o n s h i p s ,  p a t t e r n s ,  a n d  t r e n d s  in 
the  fo rm  of m a p s ,  g lobes,  repor ts ,  a n d  
c h a r t s .  T h e  b a s i c  i n p u t  f o r  G IS  is 
de r i v e d  f r o m  Global  Pos i t i o n in g  S yst em 
(GPS),  w h i c h  a l o c a t i o n  s y s t e m  b a s e d  
on  a cons t e l l a t i on  of a b o u t  24 satel l i tes 
is o r b i t i n g  t h e  e a r t h  a t  a l t i t u d e s  of  
a p p ro x i m a t e ly  11000 mi les . W i th  so m e  
c o n s i d e r a t i o n  fo r  e r r o r ,  G P S  c a n  
p r o v i d e  a n y  p o i n t  o n  e a r t h  w i t h  a 
u n i q u e  a d d r e s s  (i ts p r e c i s e  loc a t i on ) .  
GPS tells u s  "w h e re " ,  w h e r e a s  GIS tells 
us  "w h a t " .  G e o g rap h ic a l  m a p s  are  one  
o f  t h e  m o s t  i m p o r t a n t  t o o l s  
r e s e a r c h e r s ,  c a r t o g r a p h e r s ,  s t u d e n t s  
a n d  o t h e r s  c a n  u s e  to  e x a m i n e  t h e  
e n t i r e  E a r t h  or  a s p e c i f i c  p a r t  of  it. 
G e o g ra p h ic a l  m a p s  are  p ic tu r e s  of  the  
E a r t h ' s  su r f a c e .  T h e y  c a n  be  g e n e r a l  
r e f e r e n c e  a n d  s h o w  l a n d f o r m s ,  
poli t ical  b o u n d a r i e s ,  wate r ,  loc at ions  of 
c i t ie s .  GIS m a p s  a r c  c o m b i n a t i o n  of 
se v e r a l  s p a t ia l  d a t a s e t s  (p o in ts ,  l ines ,  
o r  p o l y g o n s ) ,  c r e a t e  a n e w  o u t p u t  
v e c t o r  d a t a s e t  w h i c h  a r e  v i s u a l l y  
s imi lar  to s ta cking severa l  m a p s  of the 
s a m e  r e g i o n .  GIS m a p s  a re  t h e m a t i c  
m a p s ,  w h i c h  m a k e  n o n - g e o g r a p h i c a l  
in fo rm a t i o n  in terac t ive  in a g eo g ra p h i c  
c o n t e x t .  I t  u s e s  g e o g r a p h i c  c lata 
i n t e r a c t i v e l y  to p r o v i d e  a n s w e r s  a n d  
i n f o r m a t i o n ,  u s i n g  m a p s  as  a
d a s h b o a r d  for the  work .  A c o m b in a t io n  
of  o v e r l a y  c o m b i n e s  t h e  g e o g r a p h i c  
f e a t u r e s  a n d  a t t r i b u t e s  ta b le s  of b o t h  
in p u t s  in to  a s ingle  n e w  ou tp u t .
Layer charac teristics  of GIS map of 
marine f isheries resource  
distribution
Fishes  are  d i s t r i b u t e d  u n e v e n l y  in 
t h e  s e a  b a s e d  o n  t h e  t o p o g r a p h y ,  
p h y s i o l o g i c a l  a d a p t a t i o n s  a n d  
b io lo g ic a l  n e e d s .  GIS is a v e r y  u se f u l  
tool  in d e p i c t i n g  t h e  s p a t i o - t e m p o r a l  
d i s t r i bu t i o n  of  f i shes in  a g iven  region.  
G IS  a r r a n g e s  t h e  d a t a  c o l l e c t e d  
p e r i o d i c a l l y  in  d i f f e r e n t  la yer s  w h i c h  
can be  re t r i ev e d  as p e r  the  projec t ions  
r e q u i r e d  a n d  e a c h  l a y e r  c a n  b e  
a n a l y s e d  i n d i v i d u a l l y .  T h e  b a s i c  a n d  
m o s t  i m p o r t a n t  r e q u i r e m e n t  fo r  
p r e p a r i n g  GIS m a p  in m a r in e  f isheries 
is t h e  c r e a t i o n  o f  a d a t a b a s e .  T h e  
d e t a i l s  of all  t h e  s p e c i e s  a v a i l a b l e  in  
the  r eg io n h av e  to ca t ego r i s ed  u n d e r  
p hy la ,  family,  order ,  g ro u p ,  g en e ra  etc. 
a n d  b r o u g h t  in da ta ba se .  D a ta ba se  ib 
g e n e r a l l y  s t o r e d  in MS acce ss  f o r m a t  
a n d  fo r  s p a t i o - t e m p o r a l  d i s t r i b u t i o n  
m a p p i n g  an d  s m o o th  h a n d l i n g  of data,  
t h e  GIS a n d  V i s u a l  B as i c  v e r  6 a re  
u s e d .  V isu a l  Basic is p o p u l a t e d  w i t h  
d a t a  of  c o m m e r c i a l  c a t c h  a n d  o t h e r  
d e t a i l s ,  w h i c h  c o m p r i s e s  g e o g r a p h i c  
c o o r d i n a t e s ,  w a t e r  d e p t h s ,  n e t  ty p e s ,  
a n d  c o m m e r c i a l  f i s h  s p e c i e s  etc.  
T h e m a t i c  s h a p e  f i l e s / f e a t u r e  c l a s s e s  
are  p r e p a r e d  b y  s e n d i n g  q u e r i e s  in t o  
t h e s e  t a b l e s .  T h e  c r u i s e s  o f  e a c h  
t r a w l e r  a r e  d i s p l a y e d  as  l i nes  on  th e  
s h a p e  f i l e s / f e a t u r e  c l a s s e s .  T h e  
r e s p e c t i v e  g e o - d a t a b a s e  t a b l e s  a r e  
m a p p e d  in A rc GIS  or  a n y  GIS a i d e d  
s o f t w a r e .  Q u e r i e s  m a d e  o n  e x t e n t  of
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f i s h i n g  g r o u n d ,  t e m p o r a t  c h a n g e s  in  
f i s h ing g r o u n d ,  s p a t ia l  d i s t r i b u t i o n  of 
fishes,  sp at ia l  d i s t r i b u t i o n  of species  in 
d i f f e r e n t  s e a s o n s ,  s p a t i a l  a s s e m b l a g e  
of  a d u l t  a n d  j u v e n i l e s  o f  p a r t i c u l a r  
speci es  can  be  i l lu s t r a t ed  in  ArcC IS  as 
m a p s .  T he  in te r f ac e  s o f t w a r e  b e t w e e n  
t h e  d a t a b a s e  a n d  G IS  s o f t w a r e  is 
cr i t ica l  a n d  is d o n e  w i t h  th e  c o n s t a n t  
i n t e r a c t i o n  of  f i s h e r y  s c i e n t i s t s  a n d  
s o f t w a r e  a n a l y s t s .
T h e  i l l u s t r a t io n  of g r o u p - w i s e  layers 
in t h e  r e s o u r c e  m a p s  is g i v e n  in th e  
Fig. 1. T he  poss ib i l i t ies  of the  GIS m a p s  
( l ay e rs  of  i n f o r m a t i o n  ) a r e  im m e n s e .  
M a p p i n g  is on ly  a bas ic  i n f o rm a t i o n  in 
GIS  a p p l i c a t i o n  a n d  t h e  m o s t  
i m p o r t a n t  a s p e c t  of G I S - b a s e d  s t u d y  
is t h e  d a t a  anal ys i s .
Applica tion  of GIS maps in marine  
f isheries  m a nagem ent and  
conserva t io n  of m arine resources
T h e  GIS b a s e d  s t u d i e s  w i l l  g iv e  a 
c l e a r  p i c t u r e  o f  t h e  s p a t i o - t e m p o r a l  
d i s t r i b u t i o n  of  f i s h e s  in  t h e  s e l e c t e d  
s t u d y  are a  a n d  he lp  in  ident i f i ca t ion  of 
c r i t i c a l  f i s h i n g  g r o u n d s  i n  t e r m s  of 
f i s h e r y  a n d  m a r i n e  b io d i v e r s i t y .  T he  
a n a l y s i s  o f  i n f o r m a t i o n  c o l l e c t e d  in  
laye rs  wi ll  h e l p  in id e n t i fy in g  s p a w n i n g  
p e r i o d ,  s p a w n i n g  a r e a ,  j u v e n i l e  
se g r e g a t i o n ,  ju v e n i l e  m i g ra t i o n ,  in situ 
g r o w t h  of  d i f f e r e n t  s p ec i e s ,  r e s i d e n t  
taxa of p a r t i c u l a r  f i sh ing  g r o u n d ,  m u l t i ­
g r o u p  a s s e m b l a g e s  a n d  th e  ba s i s  for 
the  m u l t i - g r o u p  a s s e m b l a g e s  a n d  the i r  
d e p e n d e n c i e s ,  t r o p h i c  s t r u c t u r e  of 
f i s h in g  g r o u n d s  w i t h  " E c o s p a c e "  a n d  
" E c o t r a n "  c o n c e p t s ,  i d e n t i f y  s i tes  for 
in s ta l l i ng  FADs a n d  m a r i n e  cages;  a n d  
ju s t i f ica t io n  for de c l a ra t i on  of  Crit ical  
e c o s y s t e m s  a n d  M P A s  etc.
Identify ing  resident taxa and  fish 
a s s e m b la g e s
Fishes  ar e  n o t  d i s t r i b u t e d  even ly  in 
t h e  g i v e n  a r e a .  S o m e  s p e c i e s  a r e  
m i g r a t o r y  a n d  s o m e  are re s iden t .  Data  
on  v a r i o u s  a sp ec ts  co l lec ted  at  re g u la r  
i n t er va ls  f r o m  a se l ec ted  geo g ra p h ic a l  
a r e a  w i l l  g i v e  i n f o r m a t i o n  o n  th e  
r e s i d e n t  t a x a .  T h e s e  d a t a  w h i c h  a r e  
col lec ted  as i n d i v i d u a l  id en t i t ie s  h av e  
to be m e r g e d  to ge t  a clear  p ic tu re  of 
th e  r e s o u r c e s  a b u n d a n c e  d y n a m i c s  of 
t h e  p o p u l a t i o n ,  etc. This  m e r g i n g  a n d  
re la t ing  can b e  d o n e  u s i n g  the  GIS an d 
the final  r e s u l t  will  be  ve ry  us ef u l  a n d  
p o w e r f u l  tool for the  po l icy  m a k e r s  to 
co m e o u t  w i t h  w o rk a b le  o p t i on s  for 
m a n a g e m e n t  of the  fishery. T im e b o u n d  
s tu d ie s  in p a r t i c u l a r  f i sh ing g r o u n d  can
revea l  the  b io logi ca l  c ha ra c t e r i s t i c s  of 
r es ident  taxa like, in situ  g row th ,  in situ 
m o r t a l i t y ,  a n d  m e a s u r e  t h e  ef f e c t  of 
f i s h i n g  p r e s s u  r e , s p a  w n i n g  a r e a ,  
s p a w n i n g  p e r i o d  o f  i n d i v i d u a l  
s p e c i e s , l a r v a l ,  j u v e n i l e  a n d  s p a w n e r  
n i i gr a t io ns  a n d  f e ed ing  m i g ra t io n s  of 
i nd iv id u a l  sp ec ie s .A na lys i s  of GIS m a p s  
w i l l  g i v e  d e t a i l e d  i n f o r m a t i o n  
r e g a r d i n g  f i sh  a s s e m b l a g e s  a n d  i n t e r ­
d e p e n d e n c y  of the  speci es  in par t ic u l a r  
g e o g r a p h i c a l  a re a ,  w h i c h  wi l l  f u r t h e r  
p r o v i d e  v a l u a b l e  i n f o r m a t i o n  o n  
e c o l o g i c a l  i n t e r d e p e n d e n c e .  T h e  
i n f o r m a t i o n  o n  e n v i r o n m e n t a l  
c h a ra c t e r s  of the  g e o g r a p h i c  a re a  a n d  
p h y s i c a l  c h a r a c t e r s  of  t h e  s u b s t r a t u m  
also  can  he  i n c o r p o r a t e d  in  th e  s t u d y  
to  u n d e r s t a n d  t h e  b a s i s  o f  i t s  f i s h  
a s s e m b l a g e s ,  t h e i r  m i g r a t i o n s  w i t h i n  
t h e  g i v e n  a r e a ,  p r e f e r e n c e  o f  t h e  
s p e c i e s  i n  t e r m s  o f  t e m p e r a t u r e ,  
p r e s s u r e ,  f o o d  a n d  s u b s t r a t u m .  
F u r t h e r ,  e c o s y s t e m  b a s e d  f i s h e r i e s  
m a n a g e m e n t  a n d  c o n c e p t s  of  
ecospace  also can be ca rr ied  u s i n g  GIS 
, m a k i n g  it eas i er  for s tock a s s e s s m e n t  
s t u d i e s  a n d  to c o m e  u p  w i t h  f i sher ie s  
m a n a g e m e n t  o p t i o n s  in t e r m s  of f i sh  
a s s e m b l a g e s  in  a p a r t i c u l a r  f i s h i n g  
g r o u n d .
Study of d is tr ibution  of d ifferent life 
stages of species, like juven iles  and  
spaw ners in sp ace in time.
F ro m  f ishery  s u s t a in a b i l i ty  p o in t  of 
view, in f o rm a t i o n  on  sp a t ia l  d i s t r i b u t i o n  
of  j u v e n i l e s  a n d  s p a w n e r s  is v e r y  
i m p o r t a n t . O n c e  t h e  s e a s o n a l
a b u n d a n c e  of j u v e n i l e s  a n d  s p a w n e r s  
is id e n t i f ied  f r o m  the  g e o g r a p h i c  area,  
e x p l o r a t o r y  s u r v e y s  p e r t a i n i n g  to th e  
a r e a  c an  b e  p l a n n e d  a n d ,  b a s e d  o n  
this,  the  cri tical n a t u r e  of the  zo n e  can 
be  a s c e r t a i n e d .  T h i s  w i l l  e n a b l e  t h e  
f i s h e r y  r e s e a r c h e r s / m a n a g e r s  to  
d e r i v e  s u i t a b l e  f i s h e r y  m a n a g e m e n t  
a c t io n  p l a n s  l ike  r e s t r i c t i o n  of  f i sh in g  
at  a p ar t ic u l a r  f i sh ing  g r o u n d  d u r i n g  the 
p a r t i c u l a r  s e a s o n .
I l l u s t r a t i o n  of  t h e  u t i l i t y  of GIS-  
b a sed  s t ud ie s  in ident i f i ca t ion  of critical 
e c o s y s t e m s  a n d  s u g g e s t i o n s  
M a r i n e  p r o t e c t e d  a r e a s  a n d  ar t i f ic i a l  
reef ins ta l la t ion  is g iv e n  in Fig .2. This  is 
b a s e d  on t h e  r e s u l t  o f  GIS b a s e d  
f i shery  d is t r i b u t i o n  s t u d i e s  ca r r ied  o u t  
a l o n g  K a r n a t a k a  c o a s t  w i t h  t h e  d a t a  
col lec ted  f r o m  c o m m e rc i a l  t rawl ers .  In 
this s tudy,  ar ea s  of h ig h  juv en i le  ca tch  
in t r a w l s  w e r e  s t u d i e d  o n  a s p a t i o -  
t e m p o ra l  basis.  The  s t u d y  s h o w e d  tha t  
in te rm s  of q u a n t i t y  of juv e ni le s  b e i ng  
c a u g h t ,  S e p t e m b e r ,  2008 c o n t r i b u t e d
the  h ig h e s t  f rom b e y o n d  50 m dep th s .  
W i t h  t h i s  k i n d  o f  b a c k g r o u n d  
i n f o r m a t i o n ,  f i s h e r y  r e s e a r c h e r s  can  
g ive  m o r e  th r u s t  on da ta  col lec tion  an d  
s c i e n t i f i c  a n a l y s i s  of t h e  c a t c h  f r o m  
this pa r t ic u l a r  f i sh ing g r o u n d .  If s imi lar  
t r e n d  of  j u v e n i l e  f i s h e r y  c o n t i n u e s  
d u r i n g  c onse cu t ive  years ,  then,  f i shing 
b a n  o n ly  d u r i n g  th e se  m o n t h s  can  be 
c o n s i d e r e d  as m a n a g e m e n t  o p t i o n  to 
p ro t e c t  the  ju v e n i l e s  f r o m  th i s  cri tical  
f i sh ing g r o u n d .  A pp l i ca t i o n  of GIS can 
p r o v i d e  i l lus t ra t ive  proof ,  w h ic h  in tu rn  
w i l l  E n a b l e  t h e  p o l i c y  m a k e r s ,  to 
c o n v i n c e  s t a k e h o l d e r s  r e g a r d i n g  the  
s c i e n t i f i c  b a s i s  o f  s u c h  po l ic} '  
in t e rv en t io n s .  S imilarly,  t r a w l  ca tches 
in M ar ch ,  2008 w e r e  f o u n d  to co nt a in  
j u v e n i l e s  o f  a m a x i n i u m  n u m b e r  of 
sp ec i e s  a n d  th is  ca n  be  c o n s i d e r e d  as 
a cr i t i ca l  a r e a  for b i o d i v e r s i t y  losses.  
W i th  GIS b a s e d  s t u d i e s ,  s u c h  f i sh ing 
g r o u n d s  a l s o  c an  b e  b r o u g h t  u n d e r  
st r ic t  scienti fic sc ru t i n y  a n d  decis ions  
t o  r e s t r i c t  f i s h i n g  i n  s u c h  f i s h i n g  
g r o u n d s  can  be  taken.  It wi ll  a lso enable 
t h e  p o l i c y  m a k e r s  to  s u g g e s t  
i n t r o d u c t i o n  o f  a r t i f i c i a l  r e e f s  a n d  
F A D s .  F i s h e r y  s c i e n t i s t s  h a v e  
c o n t r i b u t e d  e x t e n s i v e l y  t o w a r d s  
s u s t a i n i n g  m a r i n e  f i s h e r i e s  a n d  
s e c u r i n g  t h e  h e a l t h  of  m a r i n e  
ecosys t em .  But,  d u e  to the  l imi ta t ion  of 
t h e  e x i s t i n g  v i s u a l  p ro j e c t i o n s ,  it w a s  
d i f f i c u l t  to  p r e s e n t  m o s t  o f  t h e  
s c i e n t i f i c  f i n d i n g s  i n  a c o n v i n c i n g  
m a n l i e r  to  t h e  p o l i c y m a k e r s  a n d  e n d  
u s e r s . T h e  d a t a  base ,  w h e n  c r e a t e d  on 
GIS p l a t f o r m  \v i th  i l l u s t r a t i o n s  in  the  
fo rm  of m ap s ,  wil l  w o r k  as a tool for the 
p o l i c y  m a k e r s  to  f i n d  m u t u a l l y  
a g r e e a b l e  s o l u t i o n  to ta ckle  p r o b l e m s  
in c o n se r v in g  a n d  m a n a g i n g  the  fi shery 
w i t h  t h e  a c t i v e  p a r t i c i p a t i o n  all  
s t a k e h o l d e r s .
Role of GIS in marine spatial planning
Project i m p le m e n ta t io n  in o p e n  sea, 
f o r  c a p t u r e  f i s h i n g  o r  m a r i c u l t u r e ,  
r e q u i r e s  g o o d  p l a n n i n g ,  t a k i n g  i n to  
a c c o u n t  t h e  t o p o g r a p h y ,  p r e v a i l i n g  
e n v i r o n m e n t a l  c o n d i t i o n s ,  c u r r e n t  
pat terns ,  stake  holders  involved wi th  the 
complex system, etc., of the  mar in e  zone. 
GIS is the  best  w a y  to ge t  a holistic pic ture 
of the  d if ferent  cri ter ia to be ta ke n  into 
a c c o un t  for pkniining. Mfiny duvtlcpt i tl  
countr ies use  mar ine  spatial p la nning  in 
u n d e r t a k i n g  v a r i o u s  a c t i v i t i e s  a n d  
dev el opm en ts  in mar ine  sector. P la n n in g  
with  spatial a l loca t ion  for the In d u s t r i a l  
a c t i v i t i e s ,  t r a n s p o r t a t i o n ,  m i n in g /  
t ou r is m ,  n a t u r a l  r e s o u rc e  m a n a g e m e n t  
a n d  f i s h e r i e s ,  s t r i k e s  a b a l a n c e  in 
c o u n t r y ' s  d e v e l o p m e n t  w i t h o u t
Fig.l. Illustration of different layers of group of fishes and illustration of different layers of size 
groups of fishes in GIS m ap which can be retrieved individually for analysis.
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Fig.2. An example of serving GIS m aps as decision making tool in fishery m anagem ent and
biod iversity  conservation.
h a m p e r i n g  the  act ivi ty of o the r  sectors.  
S p a t i a l  p l a n n i n g  i n  m a r i n e  f i s h e r i e s  
d ev e l o p m e n t  is still in its ear ly  yea rs  of 
d e v e l o p m e n t  b u t  t h e  b e n e f i t s  of  t h i s  
a d v a n c e d  scientific app l ica t ion  h a s  been 
r e c o g n i s e d  a n d  GIS is b e i n g  u s e d  as 
p ow er fu l  spat ial  p l an n in g  tool.
tm portance of GIS in m ariculture  
developm ent
I t  i s  a w i d e l y  a c c e p t e d  f a c t  t h a t  
s p a t i a l  a n a l y s i s  a n d  s p a t i a l  
a p p l i c a t i o n s  in  a q u a c u l t u r e  th a t  re l a t e  
to  e c o s y s t e m s  is  t h e  m o s t  r e a l i s t i c  
so l u t i o n  in  i m p a c t  a s s e s s m e n t  s t u d i e s  
for  p ro j e c t i n g  the  p r o b a b l e  i m p a c t s  of 
cage  in s t a l la t io n  a n d  cage  cul ture .  The 
sp a t ia l  p l a n n i n g  in t eg ra t e s  the  physi ca l  
p a r a m e t e r s  ( l i k e  c u r r e n t ,  w a v e s ,  
b o t t o m  s t r u c t u r e ,  t e m p e r a t u r e ) ,  
ch em ical  p a r a m e t e r s  (l ike sahni ty ,  DO,  
BOD, COD,  nut r ie n t s ,  the  d i s t r i b u t i o n  
of the  w a s t e ,  d e c o m p o s i t i o n  of  w ast e )  
a n d  b i o l o g i c a l  p a r a m e t e r s  
( p r o d u c t i v i t y ,  s p e c i e s  s u i t a b i l i t y  a n d  
s t ock ing  d e n s i ty  etc). GIS b a s e d  spat ia l  
p l a n n i n g  g i v e s  u s  t h e  p r o j e c t i o n  
s c e n a r i o s  o f  v a r i o u s  p h y s i c a l  a n d  
b io logica l  p a r a m e t e r s  a n d  wi l l  h e lp  the  
sc ientis ts  to co m e  o u t  w i t h  s u g g es t i o n s  
o n  s p e c i e s  s u i t a b i l i t y  f o r  c a g e s ,  
c a r r y i n g  c a p a c i t y  of  t h e  w a t e r  b o d y ,  
s t o c k i n g  d e n s i t y  of  t h e  c ag e s  a n d  th e  
b e s t  f e e d i n g  s t r a t e g i e s  a n d  f e e d i n g  
s c h e d u l e s  i n c o r p o r a t i n g  al l  c h e m ic a l ,  
b i o l o g i c a l  a n d  p h y s i c a l  f e a t u r e s .  GIS 
p r o j e c t i o n s  a r e  c a p a b l e  o f  r e s o l v i n g  
c o n f l i c t s  f o r  s p a c e  a n d  r e s o u r c e s  
b e t w e e n  s t a k e h o ld e r s  a n d  a lso  to he lp  
to u n d e r s t a n d  th e  soci a l  a c c e p t a b i l i t y  
a n d  t h e  e c o n o m i c  i m p l i c a t i o n s  of  
n i a r i c u l l u r e .
Spatial  p l a n n in g  a n d  mode l l i ng  w i t h  
GIS, e s p e c i a l l y  in  m a r i n e  s y s t e m s  in 
In d ia ,  is s t il l  in  a n a s c e n t  s ta ge . ,  T h e  
te chnology a n d  the  technologis ts  to use  
th e  s o f t w a r e  as  w e l l  as  t h e  m a r i n e  
researchers  w o rk in g  on  di fferent aspects 
of f i sheries are  aw are  of the  ad v an tag es  
of u s i ng mul t i -d imensional  plat forms.  A n  
e a r n e s t  e f f o r t  h a s  to  be  m a d e  b y  th e  
d i f f e r e n t  g r o u p s  to co m e  t o g e th e r  a n d  
d e v e l o p  ex p e r t i s e  in  the  u se  of GIS in 
m a n a g i n g  the  f i she ry  a n d  m a r i c u l tu r e  
of o u r  country.  The  exp er t i se  avai lable  
in India  in spat ia l  p lamiing,  in  te rm s of 
G e o - i n f o r m a t i c s  p r o f e s s i o n a l s ,  p r o ­
act ive f ishery scientists a n d  inst i tu t ional  
s u p p o r t  f rom var ious  organisa t ions  can 
b r i n g  a b o u t  v e r y  p r o g r e s s i v e  c h a n g e s  
in mar in e  spat ial  p la nn in g  in India  and 
GIS -based spat ial  p l a n n in g  can be us ed  
as  a b a s i c  t o o l  in  m o n i t o r i n g  a n d  
m a n a g in g  ma r ic ul tu re  in India.  © © ©
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